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Who is: 



Arroya Sit Ski 



Mono Ski 



Cross Country Ski 



Hand 

Bike 



Adaptive  

Canoe  

Seating 

Available from  

Chosen Valley  

Canoe Accessories 
www.gear4portaging.com 





Beneficial Design’s History 

with Sidewalk Accessibility 

ADA Outdoor 

Recreation 

Committee 



Greatest Barrier to Trail Use 

Lack of knowledge about actual on-trail 

conditions 

Lack of knowledge about where 

access is possible 



Need for Trail 

Assessments 

Objective trail information is very limited, 

but it enables informed decisions about 

trail use and conservation 

Subjective information is not related to 

individual abilities 

All users and land 

managers need  

accurate trail data 



ADA Transition Plan is 

Required by Law 

1968 passage of the ABA required 

facilities to be accessible 

December, 1994, 7 CFR 15e 

required programs of all 

USDA  Agencies to complete 

a Transition Plan 



Requirements of The 

Transition Plan 

(i) Identify physical obstacles… 

(ii) Describe in detail the methods… 

(iii) Specify the schedule… to achieve 

compliance… 

(iv) Indicate the official responsible for 

implementation 
Title II of the ADA [28 CFR Section 35.150 (d)(3) 

 



Where to begin? 

Appoint an ADA Coordinator 

Establish ADA Grievance Policy 

Generate Public Participation Methods 

and Process 

Perform a Self Evaluation 
 

 



Establish the Methods to 

Remove the Barriers 

Prioritize areas to provide access 

Identify areas within scheduled 

Capital Improvement Projects 

Identify areas that may qualify for  

grant funding 

Hazardous conditions 
 



Applicable Guidelines 

US Access Board: Draft Final 

Accessibility Guidelines for Outdoor 

Developed Areas (AGODA) 

 Chapter 10: Recreation Facilities 

 



Trails 

Cross Slope  

1:20  (5%) maximum unless concrete, asphalt 

or boards, then 1:48 (2%) 

 

 

Grade 

   Between 1:20 (5%) and 1:12 (8.33%), 200 

feet maximum 

   Between 1:12 (8.33%) and 1:10 (10%), 30 

feet maximum 

   Between 1:10 (10%) and 1:8 (12.5%), 10 feet 

maximum 

    

 

 

 



Outdoor Recreation Access Routes 

Cross Slope  

1:33  (3%) maximum 

unless concrete, asphalt 

or boards, then 1:48 (2%) 

 

 

Grade 

  Between 1:20 (5%) and 1:12 (8.33%), 50 feet 

maximum 

  Between 1:12 (8.33%) and 1:10 (10%), 30 

feet maximum 



Outdoor Recreation Access Routes 

Surface  

firm and stable 

Width 

36 inches 

exception 32 inches for up to 24 inches 

Openings  

< 0.5 inch sphere 

Obstacles 

 1 inch maximum unless concrete, asphalt 

or boards, then 0.5 inchesc 



Beach Access Routes 

Grade  

Between 1:20 (5%) and 1:12 (8.33%), 50 

feet maximum 

  Between 1:12 (8.33%) and 1:10 (10%), 30 

feet maximum 

Cross Slope 

1:33  (3%) maximum unless 

concrete, asphalt or boards, 

then 1:48 (2%)  



Conditions for 

Exceptions 

1019.2 Conditions for Exception.  

1. Compliance is not feasible due to terrain.  

2. Compliance cannot be accomplished with 

the prevailing construction practices.  

3. Compliance would fundamentally alter the 

function or purpose of the facility or the 

setting.  



Conditions for 

Exceptions 
4. Compliance is precluded by the:  

• Endangered Species Act (16 U.S.C. §§ 1531 et seq.);  

• National Environmental Policy Act (42 U.S.C. §§ 4321 

et seq.);  

• National Historic Preservation Act (16 U.S.C. §§ 470 

et seq.);  

• Wilderness Act (16 U.S.C. §§ 1131 et seq.); or  

• Other Federal, State, or local law the purpose of 

which is to preserve threatened or endangered 

species; the environment; or archaeological, cultural, 

historical, or other significant natural features.  

 



Conditions for 

Exceptions 

Advisory 1019.2 Conditions. Entities should consider 

all design options before determining whether the 

conditions in 1019.2 apply. The laws referenced in 

Condition 4 can limit construction in the outdoor 

environment. Condition 4 also applies where 

archaeological, cultural, historical, or other significant 

natural features are eligible for protection under 

Federal, State, or local law. 



Universal Design 
Philosophy that designs for all potential users 

to the greatest extent possible 

Principles include: 

 - equitable use    

 - flexible use 

 - simple & intuitive use  

 - perceptible information 

 - tolerance for error 

 - low physical effort 

 - size and space for approach and use 



Preventing Access 

Barriers 

Need to provide access to all 

allowed user groups 

Need to prevent those user groups 

not allowed  



Barrier at 

Riverview 

Park 



Motorcycle Side View 



Third Inverted 

Bollard 

Concept 

Motorcycle 

Testing 



Electronic Gate Barrier 



Electronic TGB 

Specifications 

Infra-red sensor technology with 

fresnel lens 

Field of view is approx 2 degrees 

At 50 feet the field of view is approx 

20 inches 

Dynamic detection of hot objects 

entering field of view 

 

 



Electronic TGB 

Specifications 

Custom designed electronic circuit to 

control infra-red sensor 

Custom software algorithm to detect 

movement of heated object against 

background 

Detect the difference between hikers 

and count to monitor trail usage 

 

 



Provided Access, now 

address the Trail 

Self Evaluation: 

 Trail Assessment 



Trail Assessment Options 

Universal Trail 

Assessment 

Process (UTAP) 

High Efficiency 

Trail Assessment 

Process (HETAP) 



Key Variables for UTAP 

Measured many trail factors 

Matched objective variables with 
user expectations and experience 

Matched objective 
variables with 
trail experts and 
their knowledge 
of trail 



UTAP & HETAP Generate 

Objective Information 

Access and Use 

Construction and Maintenance 

Mapping and Interpretation 

Environmental Protection and 

Management 

Compliance with Design Standards 



Assessment and 

Compliance 
Inventory existing facilities and 

infrastructure 

Determine compliance with existing 

ADAAG and Developed Outdoor 

Recreation facilities 

Create transition plan with goals and 

objectives for accomplishing access 

 



UTAP Tools 



Key UTAP & HETAP Information 

Length  

 

 

Width 

 

 

Cross 
slope 

Grade 

 

 

Surface 

 
 

Features & 
Facilities 



UTAP at Work 

Requires min 2 Person Teams (4 min is ideal) 

Low cost of Equipment 

Adaptable to  

various trail 

types & agency 

requirements 

 



HETAP at Work 

One person to operate 

Equipment significantly 

more expensive 

Consistent with UTAP Principles 

Data easily Integrates into GIS 

Increased Data Accuracy 



HETAP-

Rollawheel 





HETAP-

ATV 



Stations Screen 



Feature Screen 



What are different 

types of trails? 

UTAP & HETAP are suitable for any trail 

or path of travel in an outdoor 

environment. 



Shared Use Path 



Urban Shared Use Paths 



Neighborhood Connector Trails 



Recreation Trail (Front Country) 



Front Country Trails 



Recreation Trail (Back Country) 



Narrow Trails 



Backcountry single track trails 



Cross Country Trails 



Snowshoe Trails 



Snowmobile Trails 



State Parks/Day Use Areas 



Motorized Trails 



Outdoor Recreation Access Route (ORAR) 



Paths of Travel at Recreation 

Facilities 



UTAP & HETAP Record 

Typical and Extreme Values 

     Grade (%)       Cross Slope (%) 

Trail             Typ  Max              Typ  Max    

Kersey Lake     5     70       11    32 

Indiana Falls     8     10       16    19          

Grade 

Cross Slope 

Width 



Stations Data Report 



Features Data Report 



Surface Characteristics are 

Recorded with UTAP & HETAP 

Surface Type (soil type) 

Firmness Category 

Paved 

Hard 

Firm 

Soft 

Very Soft 



Rotational Penetrometer 
Objective surface  

measurement device 

Draft Standard for 

measure of firmness 

and stability under 

development 

Available from  
Beneficial Designs 



Rotational Penetrometer Readings 

Decomposed Granite  0.18     0.82 

 

Gravelpave2    0.17     0.38 

 

Geoblock2    0.17     0.41 

 

Envirogrid Geoweb   0.18     0.44 

     

EGA20 Geoweb   0.20      0.62 

 

 

 

Provide a warning      Provide a warning 

 Firmness  Stability Surface 



Rotational Penetrometer 

Readings-Gravelpave 2 

Before Application    After Application 

Firmness    Stability        Firmness        Stability 

   0.18  0.77   0.17  0.37 

   0.17  0.87   0.17  0.38 

   0.17  0.77   0.18  0.42 

   0.18  0.88   0.17  0.35 

   0.18  0.79   0.18  0.40 

   0.18   Avg 0.82   0.17  Avg 0.38 



Need for Assessment of 

Outdoor Developed Areas 

No complete Inventory of Features or 

Elements 

No Clarification of 

which Features or 

Elements are in 

Conformance 



Features and Facilities 

Location 

Type 

Description 

Dimensions 

Quantity  



Scenic 

Viewpoint 

Feature Example 



Outdoor Constructed Features: 
Bench 

Camp Shelter 

Cooking Surface/Grill 

Fire Ring, Wood 

Stove/Fireplace 

Outdoor Rinsing 

Shower 

Parking Area 

Picnic Table 

Pit Toilet 



Outdoor Constructed Features: 
Tent Pad/Platform 

Toilet Building 

Trash/Recycling 

Receptacle 

Utility/Sewage 

Connection 

Viewing Area at 

Overlooks 

Viewing Scope 

Water Spout 



Outdoor Constructed Features: 
Picnic Table 

Clear Ground Space 

36 inches on all 

useable sides 



Outdoor Constructed Features: 
Picnic Table 

Provide Wheelchair 

Seating Space w/ min 

Knee & Toe Clearance 



Outdoor Constructed Features: 
Fire Rings, Grills, Fireplaces & Wood Stoves 

Clear Space:  48” x 48” on all useable sides 



Outdoor Constructed Features: 
Fire Rings, Grills, Fireplaces & Wood Stoves 

Cooking Surface: 

15min 34”max 

Fire Building 

Surface: 

9”min above 

Adjacent surface 

Raised Edge or Wall: 

10”max wide 



Outdoor Constructed Features: 
Outdoor Rinsing Showers 

Clear Space: 

60”min x 60”min, Centered 

on Shower Head 

Head Height: 

Revision from Draft: Low only 

required 

Operable Parts 



Outdoor Constructed Features: 
Trash & Recycling Receptacles 

Clear Ground Space: 

36”min x 48” Forward 

60”min x 30” Parallel[ 



Outdoor Constructed Features: 
Benches 

Clear Ground Space: 

36”min x 48” in any 

orientation to the 

bench. 

Positioned for Shoulder 

to Shoulder 

recommended 



Outdoor Constructed Features: 
Viewing Scopes 

Clear Ground Space: 

36”min x 48”  

with min Knee & Toe 

Clearance provided 



Outdoor Constructed Features: 
Viewing Scopes 

Eye Piece Height: 

43”min and 51”max 

above Ground 

Surface 



Outdoor Constructed Features: 
Water Hydrants 

Clear Ground Space: 

72”min x 48”min with 

spout located 11-12” 

from the back of the 

Clear Space  

Must adjoin or overlap 

ORAR, Trail or other 

Clear Space 



Outdoor Constructed Features: 
Water Hydrants 

Spout Height: 

28”min and 36”max 

above ground surface 



Outdoor Constructed Features: 
Utility & Sewage Hookups 

Clear Ground Space: 

60”min x 30”min 

centered on hookup 

Must adjoin or overlap 

accessible parking or 

pull-up spaces 



Outdoor Constructed Features: 
Recreational Vehicle Parking & Pull-up Spaces 

Clear Width: 

20ft min 



Outdoor Constructed Features: 
Parking & Pull-up Spaces 

Clear Width: 

16ft min 



Outdoor Constructed Features: 
Tent Pads & Tent Platforms 

Clear Ground Space: 

48”min around tent 

space 

 

Platform Height: 

19”max 



Outdoor Constructed Features: 
Camp Shelters 

Clear Ground Space: 

48”min x 36”min, Parallel, 

& Overlapping 

Turning Space: 

Per section 304.3 

Platform Height: 

19”max 

 



Outdoor Constructed Features: 
Viewing Areas 

Clear Vertical Space: 

From 32” max to 51”min 





Picnic Table 



Picnic Table 



Min Requirements of 

Trail Signs in AGODA 

1017.11 Trail Signs. Trail signs shall 

include the following information:  

1. Length of the trail or trail segment;  

2. Surface type;  

3. Typical and minimum tread width;  

4. Typical and maximum running 

slope; and  

5. Typical and maximum cross slope. 



TAI 

Information 

Sheet 

Pacific Crest Trail
Eldorado National Forest

Trail Length 1.1 mi  (1.8 km)

Typical Grade is 8.5%

Trail is part of the Pacific Crest National Scenic Trail and starts next to the

seasonally open visitor center at Carson Pass. Restrooms are available at

trailhead. A $3.00 parking charge is required to park and hike.

Envelopes/depository for fee is present. An overnight camping permit is

required if staying overnight. Several local and regional maps are displayed

at the trailhead.

Trail Surface is Soil

100% of the trail is Hard or better

5962 ft (1817 m) of the trail is Firm or better

Trail Uses

Step

30

Rock

12

Root

6

Cumulative

Elevation Change

Gain  427 ft (130 m)

Loss  82 ft (25 m)

Hazards and
Obstructions

Trailhead Location

At Carson Pass on Highway 88 directly on north side of the seasonally

open visitor center.

48% of the trail is between 8% and 22%

144 ft (44 m) is between 20% and 22%
8% grade is a standard ramp.

Typical Cross Slope is 3.1%

20% of the trail is between 5% and 11%

226 ft (69 m) is between 8% and 11%

Tread Width ranges from 14 in (36 cm) to 100 in (254 cm)

Hiking

Dogs on Leash

No Bikes

Typical Tread Width is 49 in (124 cm)

Linear trail

No

Equestrians

No Motorized

Vehicles

Warning: Trail conditions may have changed since this trail was assessed. Temporary

obstructions (e.g. fallen trees or land slides) may not have been mapped. Maximum

grades and cross slopes may vary.

Obstructions less than 6.0 in (15 cm) or outside the tread area 12 in wide by

120 in (3 m) high were not measured.  Minimum clearance boundaries were

at least 12 in high.

This report has been generated by TrailWare which has been created by Beneficial

Designs, Inc.

Trail

Access

Information

Nov 28, 07

wide



Trail Access  

Information (TAI) 

to Convey to Users 

Grade 

Cross Slope 

Tread Width 

Surface 

Obstructions 





TAI on Wooden Post 



TAI on Narrow 

Trail/Logo 

Narrow Trails Color and Logos 





QR Codes take TAI 

to the next level 



Riverview Park 

Riverview Park 



















Internet 

www.trailexplorer.org 



Who benefits from objective 

Trail Access Information 

(TAI)? 



User Benefits from TAI 
Consistent information 

Increased independence, 

safety, opportunities and 

enjoyment 

Responsible and informed 

trail selection 

Knowledge of actual 

conditions 



Land Manager Benefits 

Increased user safety 

and satisfaction 

Provide more trail 

opportunities 

Monitoring of 

environmental impact 



Land Manager Benefits 
Identification of work 

priorities  

Enhanced planning 
& budgeting of 
projects 

Enhanced search and 

rescue 

Provides information 
for GIS (When use GPS) 



Everyone benefits from TAI! 

Adults who  

are older or  

less fit 

People with 

Disabilities 

Children 

Users with limited 

experience 



Unintended Benefits 

Walking is one of the 

best exercises for 

people of all ages 

 



Unintended Benefits 
People with access to sidewalks and trails 

are 28% more likely to be physically active 

(Environmental and policy determinants of physical activity in the United 

States, Brownson, Baker, Housemann, Brennan, & Bacak, 2001) 



Unintended Benefits 

Walkability adds 

anywhere from 

$4,000 to $34,000 

to home values 

 

(How Walkability Raises Home Values in U.S. Cities (Joe Cortright, Impresa, 

Inc., for CEOs for Cities, August 2009 ) 



Overview Summary 
Lack of information is the greatest barrier to 

access  

UTAP & HETAP are objective, valid, 
repeatable and related to user 
perceptions 

Generates and conveys all types of 
information for all types of trails 

Benefits all users and land managers 

Focuses on grade, cross slope, surface, 
width and features 



Sidewalk Assessment 

Process (SWAP): 

Introduced in FHWA publication… 

Designing Sidewalks and Trails for 

Access 

Conducted using paper data forms 

 





PROW-AP Phase I Project 

Main Objectives  
Automatic measurement of trip hazards 

using laser technology 

Develop user interface software screens 
with SQL database 

Demonstrate GIS sidewalk layer software 
interface specifications 

  



Wheeled Instrument Sensor 

Package (WISP) 
Grades and Cross Slopes 

measured within 0.1% 

precision and 0.2% accuracy 



Wheeled Instrument Sensor 

Package (WISP) 

Automatic detection and 

alerting of Surface Events 

(i.e.: rough surface, gaps, 

vertical discontinuities)  



Digital Measuring Wheel 

Wireless Range of 60 meters 

On-Device Field Collection 

Prompts 

Measurement resolution 

of 0.1 Inches (1 mm) 



Digital Height Measuring 

Device 

Same Range and similar 

Automatic population of Data 

Measure vertical distances 

from Zero to 44 inches  

Measurement resolution of 

.01 inches (0.1 mm) 



Station Collection Page 

























Beneficial Designs, Inc. 
Minden, Nevada 

www.beneficialdesigns.com 

mail@beneficialdesigns.com 

775.783.8822 voice 

775.783.8823 fax 

Working toward universal access  

through research, design & education 


